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To mould true citizens who are millennium leaders and catalysts of change through excellence 

in education. 
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NCERC is committed to transform itself into a center of excellence in Learning and Research 

in Engineering and Frontier Technology and to impart quality education to mould technically 

competent citizens with moral integrity, social commitment and ethical values. 

  

We intend to facilitate our students to assimilate the latest technological know-how and to 

imbibe discipline, culture and spiritually, and to mould them in to technological giants, 

dedicated research scientists and intellectual leaders of the country who can spread the beams 

of light and happiness among the poor and the underprivileged. 

 

 

ABOUT DEPARTMENT 

 Established in: 2002 

 Course offered: B.Tech Electrical and Electronics  Engineering 

 M.Tech ( Energy Systems) 

 Approved by AICTE New Delhi and Accredited by NAAC 

 Affiliated to the University of Dr. A P J Abdul Kalam Technological University.  

DEPARTMENT VISION 

To excel in technical education and research in the field of Electrical & Electronics Engineering 

by imparting innovative engineering theories, concepts and practices to improve the production 

and utilization of power and energy for the betterment of the Nation 

DEPARTMENT MISSION 

1) To offer quality education in Electrical and Electronics Engineering and prepare the students 

for professional career and higher studies. 

2) To create research collaboration with industries for gaining knowledge about real-time 

problems. 

3) To prepare students with sound technical knowledge 

4) To make students socially responsible 
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PROGRAMME EDUCATIONAL OBJECTIVES 

1. Graduates shall have a good foundation in the fundamental and practical aspects of 

Mathematics and Engineering Sciences so as to build successful and enriching careers in the 

field of Electrical Engineering and allied areas 

2. Graduates shall learn and adapt themselves to the latest technological developments in the 

field of Electrical & Electronics Engineering which will in turn motivate them to excel in their 

domains and shall pursue higher education and research 

3. Graduates shall have professional ethics and good communication ability along with 

entrepreneurial skills and leadership skills, so that they can succeed in multidisciplinary and 

diverse fields. 

 

PROGRAM OUTCOME (PO’S) 

Engineering Graduates will be able to: 

PO 1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering problems. 

PO 2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of mathematics, 

natural sciences, and engineering sciences. 

PO 3. Design/development of solutions: Design solutions for complex engineering problems and 

design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and environmental 

considerations. 

PO 4. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, and 

synthesis of the information to provide valid conclusions. 

PO 5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex engineering 

activities with an understanding of the limitations. 
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PO 6. The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent responsibilities relevant 

to the professional engineering practice. 

PO 7. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and need for 

sustainable development. 

PO 8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice. 

PO 9. Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 

PO 10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and write 

effective reports and design documentation, make effective presentations, and give and receive 

clear instructions. 

PO 11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member and 

leader in a team, to manage projects and in multidisciplinary environments. 

PO 12. Life-long learning: Recognize the need for, and have the preparation and ability to engage 

in independent and life-long learning in the broadest context of technological change. 

 

PROGRAM SPECIFIC OUTCOME(PSO’S) 

PSO 1: Apply Science, Engineering, Mathematics through differential and Integral Calculus, 

Complex Variables to solve Electrical Engineering Problems 

PSO 2: Demonstrate proficiency in the use of software and hardware to be required to practice 

electrical engineering profession. 
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PSO 3. Apply the knowledge of Ethical and Management principles required to work in a team as 

well as to lead a team. 

 



 

 

Course code Course Name L-T-P - Credits Year of 
Introduction 

EE302 ELECTROMAGNETICS 2-1-0-3 2016 

Prerequisite: Nil 

Course Objectives 
 To develop a conceptual basis of electrostatics, magnetostatics,  electromagnetic 

waves  
 To understand various  engineering applications of electromagnetics 

Syllabus 
Introduction to vector calculus, Electrostatics, Electrical potential, energy density and their applications. 
Magneto statics, magnetic flux density, scalar and vector potential and its applications, Time varying 
electric and magnetic fields, Electromagnetic waves  
Expected outcome .  

The students will be able to:  
i.  Analyze fields and potentials due to static charges 

ii.  Explain the physical meaning of the differential equations for electrostatic and magnetic fields 
iii.  Understand how materials are  affected  by  electric and magnetic fields 
iv.  Understand the relation between the fields under time varying situations 
v.  Understand principles of propagation of uniform plane waves. 

vi.  Be aware of  electromagnetic interference and compatibility 
Text Book: 

1. Nannapeni Narayana Rao, “Elements of Engineering Electromagnetics”, Prentice Hall India 
2. Sadiku M. N. O, Elements of Electromagnetics, Oxford university Press, 2010 

Data Book ( Approved for use in the examination): 
References: 

1. Cheng D. K., Field and Wave Electromagnetic, Pearson Education, 2013. 
2. Edminister J. A.,  Electromagnetics, Schaum Outline Series , Tata McGraw-Hill, 2006. 
3. Gangadhar K. A. and P. M. Ramanathan , Electromagnetic field theory ,  Khanna Publishers, 

2009. 
4. Hayt W. H. and J. A. Buck , Engineering Electromagnetics, 8/e, McGraw-Hill, 2012. 
5. Inan U. S. and A. S. Inan, Engineering Electromagnetics, Pearson Education, 2010. 
6. John Krauss and Daniel A. Fleisch, Electromagnetics with Applications, McGraw-Hill, 5th edition 
7. Murthy T. V. S. A, Electromagnetic field, S. Chand Ltd, 2008. 
8. Premlet B., Electromagnetic theory with applications, Phasor Books, 2000. 
9. S.C.Mahapatra and Sudipta Mahapatra ,Principles of Electromagnetics, McGraw-Hill, 2015 

Course Plan 

Module Contents Hours 
Sem. 
Exam 
Marks 

I 

STATIC ELECTRIC FIELDS: Introduction to Co-ordinate System – 
Rectangular – Cylindrical and Spherical Co- ordinate System – Gradient of 
a Scalar field, Divergence of a Vector field and Curl of a Vector 
field- Their Physical interpretation. Divergence Theorem, Stokes’ 

Theorem. Numerical problems 

6  15% 

II 

Coulomb’s Law, Electric field intensity. Field due to a line charge, 

Sheet Charge and Continuous Volume Charge distribution. Electric 
Flux and Flux Density; Gauss’s law and its application. Electric 

Potential-The Potential Gradient. The Electric dipole. The 
Equipotential surfaces.   Capacitance - capacitance of co-axial cable, 
two wire line. Poisson’s and Laplace’s equations 

8  15% 

FIRST INTERNAL EXAMINATION 

KTUNOTES.IN



 

 

III 

STATIC MAGNETIC FIELD: Biot-Savart Law, Amperes Force Law.– 
Magnetic Field intensity due to a finite and infinite wire carrying a 
current–Magnetic field intensity on the axis of a circular and 
rectangular loop carrying a current –Magnetic vector potential, 
Magnetic flux Density and  Ampere’s circuital law and simple 

applications. 

6  15% 

IV 

ELECTRIC AND MAGNETIC FIELDS IN MATERIALS-–Electric 
Polarization-Nature of dielectric materials-Electrostatic energy and 
energy density–Boundary conditions for electric fields and magnetic 
fields–Conduction current and displacement current densities–

continuity equation for current. 
Maxwell’s Equation in Differential and integral form from Modified 

form of Ampere’s circuital law, Faraday's Law and Gauss Law 

8  15% 

SECOND INTERNAL EXAMINATION 

V 

TIME VARYING ELECTRIC AND MAGNETIC FIELDS:. Poynting 
Vector and Poynting Theorem – Power flow in a co-axial cable – 
Complex Average Poynting Vector. 
ELECTROMAGNETIC WAVES: Wave Equation from Maxwell's 
Equation – Uniform Plane Waves –Wave equation in Phasor form 

7  20% 

VI 

Plane waves propagation in loss less and lossy dielectric medium and 
conducting medium. Plane wave in good conductor, surface 
resistance, Skin depth, Intrinsic Impedance and Propagation Constant 
in all medium. Phase and group velocity. 
Transmission lines: waves in transmission line –solution for loss less 
lines –characteristic impedance – VSWR – impedance matching. 
Introduction to Electromagnetic interference and compatibility. 

7  20% 

END SEMESTER EXAM 
 

QUESTION PAPER PATTERN: 
 
Maximum Marks: 100      Exam Duration: 3Hourrs. 

 

Part A: 8 compulsory questions. 

One question from each module of Modules I - IV; and two each from Module V & VI. 

Student has to answer all questions. (8 x5)=40 

Part B: 3 questions uniformly covering Modules I & II. Student has to answer any 2 from the 3 
questions: (2 x 10) =20. Each question can have maximum of 4 sub questions (a,b,c,d), if needed. 

 

Part C: 3 questions uniformly covering Modules III & IV. Student has to answer any 2 from the 3 
questions: (2 x 10) =20. Each question can have maximum of 4 sub questions (a,b,c,d), if needed. 

  

Part D: 3 questions uniformly covering Modules V & VI. Student has to answer any 2 from the 3 
questions: (2 x 10) =20. Each question can have maximum of 4 sub questions (a,b,c,d), if needed. 

KTUNOTES.IN
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SUB CODE: EE302 

SUB NAME: ELECTROMAGNETICS 

SEM/YEAR: S6/III 

CONTENT BEYOND SYLLABUS 

Current density and ohms law- electromotive force and Kirchhoff’s 

Law-Equation of continuity and Kirchhoff’s current law-power dissipation and 

joule’s law-Boundary condition for current density-Resistance calculations 

. 

 

NAME & SIGN OF FACULTY 

(P.SUNDARAMOORTHI) 
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QUESTION BANK- MODULE – I 

  

1) Explain the concept of Cylindrical and Spherical Co- ordinate System –  

2) Discuss in details about Gradient of a Scalar field,  

3) Write the importance of Divergence of a Vector field  

4) Enumerate the Curl of a Vector field- Their Physical interpretation.  

5) state and prove the Divergence Theorem,  

6) Derive the expression for Stokes ‘theorem   
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QUESTION BANK- MODULE – II 

1) State and prove the Coulomb’s Law,  

2) Discuss in details about Electric field intensity and Field due to a line charge,  

3) Discuss in details about Electric field intensity due to Sheet Charge  

4) Discuss in details about Electric field intensity due to Continuous Volume Charge 

distribution.  

5) Discuss the concept of Electric Flux and Flux Density 

6) State and explain Gauss’s law and its application.  

7) Discuss in details about Electric Potential & Potential Gradient.  

8) Enumerate the concept of Electric dipole and the equipotential surfaces.    

9) Define Capacitance and derive the expression for capacitance of co-axial cable, two wire 

line.  

10) Derive the expression for Poisson’s and Laplace’s equations  
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QUESTION BANK- MODULE – III 

 

1) State and prove the Biot-Savart Law,  

2) State and prove Amperes Force Law.–  

3) Derive the expression for Magnetic Field intensity due to a finite and infinite wire carrying a 

current– 

4) Derive the expression for Magnetic field intensity on the axis of a circular and rectangular 

loop carrying a current  

5) Define Magnetic vector potential, Magnetic flux Density   

6) Derive the expression for Ampere’s circuital law List the merits and limitations  
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QUESTION BANK- MODULE – IV 

1) Define Electric Polarization 

2) Explain the concept of nature of dielectric materials- 

3) Discuss in details about Electrostatic energy and energy density– 

4) Derive the expression of Boundary conditions for electric fields and magnetic fields 

5) Define Conduction current and displacement current densities 

6)  Derive the expression of continuity equation for current.  

7) Derive the expression of Maxwell’s Equation in Differential and integral form from Modified 

form of Ampere’s circuital law,  

8) Derive the expression for Faraday's Law and Gauss Law  
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QUESTION BANK- MODULE – V 

1) Derive the expression for Poynting Vector and Poynting Theorem  

2) Discuss in details about Power flow in a co-axial cable 

3)  Define Complex Average Poynting Vector.  

4) derive the expression for Wave Equation from Maxwell's Equation 

5)  Discuss in details about Uniform Plane Waves & 

6) Derive the expression for Wave equation in Phasor form  

 

 

 

 

 



 

 

 

 

NEHRU COLLEGE OF ENGINEERING AND RESEARCH CENTRE 

PAMPADY, THRISSUR 

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING 

 EE 302 ELECTROMAGNETICS 

 

QUESTION BANK- MODULE – VI 

1) Explain the concept of Plane waves propagation in loss less and lossy dielectric medium 

and conducting medium.  

2) Discuss in details about Plane wave in good conductor,& surface resistance,  

3) Define Skin depth,  

4) Enumerate the importance of Intrinsic Impedance and Propagation Constant in all 

medium.  

5) Define Phase and group velocity.  

6) Explain the concept of waves in transmission line & solution for loss less lines  

7) Write the concept of characteristic impedance &VSWR  

8) Define impedance matching.  

9) Discuss in details about Electromagnetic interference and compatibility  
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ASSIGNMENT QUESTIONS- (ASSIGNMENT - I) 

Answer All Questions (3*10=30 MARKS) 

 

1. Explain in details about divergence theorem 

2. Discuss the magnetic field intensity on the axis of rectangular coil in detail 

3. Derive the expression for gauss’s law in details 

 

NAME & SIGN OF FACULTY 
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ASSIGNMENT QUESTIONS- (ASSIGNMENT - II) 

Answer All Questions (3*10=30 MARKS) 

 

1. Derive the expression for Maxwell’s equation in differential & rectangular 

forms of amperes circuit law 

2. Discuss in details about poynthing vector &theorem 

3. With neat diagram explain in detail about surface resistance and skin depth. 
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